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Acetylcholine 
control of growth hormone secretion, 
1019-1022 
Acute phase proteins 
interrelationship with kininogens and 
cysteine proteinase inhibitor, 
1129-1131 
Adenosine 3’,5'-cyclic monophosphate 
role in control of insulin release, 1208-1213 
cyclic AMP synthesis and breakdown, 
1209-1210 
mechanism of action of cyclic AMP, 
1210-1213 
regulation of chloride secretion by airway 
epithelia, 1156 
Adenosine triphosphatase, calcium, 
magnesium 
of sarcoplasmic reticulum, computer 
modeling of Ca?* pump function of, 
24-284 
experimental and theoretical basis of 
present model, 247-254 
modeling of experimental data, 254-273 
predictions and implications of model, 
273-280 
previous modeling of Ca®” pump, 245-247 
Adenosine triphosphate 
nucleotide-regulated K* channels in 
pancreatic cells, 1065-1070 
Adult respiratory distress syndrome: see 
Respiratory distress syndrome, adult 
Afferent pathways 
for spinal mechanisms of nociception, 
85-88 
of small intestine, 908-912 
functions of afferent fibers in motility, 
917 
organization of spinal and supraspinal 
centers, 909-912 
thoracolumbar pathways of colon, 927 
Airway epithelia 
anatomy and histology of, 1144-1147 
cell junctions, 1146-1147 
cell types, 1144-1146 
electrolyte transport by, 1143-1184 


electrolyte transport by, cellular 
mechanisms of, 1157-1176 
apical membrane chloride exit, 1163-1168 
apical membrane sodium entry, 1174 
basolateral membrane chloride entry, 
1159-1163 
basolateral membrane potassium exit, 
1170-1173 
basolateral membrane sodium pump, 
1168-1170 
cellular model of chloride secretion and 
sodium absorption, 1157-1158 
comparison of airway epithelia and other 
secretory epithelia, 1175-1176 
paracellular pathway, 1174-1175 
electrolyte transport by, pathophysiology 
of, 1176-1179 
cystic fibrosis, 1176-1178 
irritants and inflammation, 1178-1179 
electrolyte transport by, regulation of, 
1153-1157 
interaction between chloride secretion 
and sodium absorption, 1157 
neurohumoral agents that stimulate 
chloride secretion, 1153-1154 
regulation of chloride secretion by cyclic 
AMP and calcium, 1156 
regulation of chloride secretion by 
endogenous prostaglandins, 1155-1156 
regulation of sodium absorption, 
1156-1157 
mucociliary clearance and electrolyte 
transport in, 1147-1149 
mucociliary clearance process, 11 17-1148 
relation between epithelial electrolyte 
transport and mucociliary clearance, 
1148-1149 
transepithelial properties of, 1149-1153 
chloride and sodium transport by same 
cell, 1152-1153 
cultuyed epithelia, 1150-1152 
dog tracheal epithelium, 1149-1150 
regional and species differences, 1150 
Airway resistance 
in newborn mammals, 209-215 
Amino acids 
Na*-amino acid cotransport in pancreatic 
cells, 1073-1077 
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y-Aminobutyric acid: see GABA 
Ammonia 
detoxification in brain, 460-464 
diffusion into CSF and blood, 460 
glutamate dehydrogenase, 462-463 
glutamine synthetase, 460-462 
other pathways, 463-464 
in biological fluids, characteristics of, 442 
in brain, biochemistry and physiclogy of, 
440-519 
interventions designed to lower ammonia 
levels in vivo, 501-503 
in brain, sources of, 446-459 
diffusion of ammonia from blood into 
brain, 447-452 
diffusion of ammonia from CSF into 
brain, 452 
endogenous sources of brain ammonia, 
452-459 
origin of blood ammonia, 446-447 
its normal functions and levels in blood, 
brain, and CSF, 444-446 
metabolism in brain, compartmentation of, 
442-444 
neurotoxicity of, possible mechanisms, 
477-501 
changes in blood-brain barrier 
morphology and carrier systems, 
477-479 
effect on electrophysiological properties, 
480-482 
effect on physiology of blood vessels and 
blood flow, 479-480 
interference with biochemical pathways, 
488-490 
interference with energy metabolism, 
490-501 
interference with neurotransmitter 
function, 482-484 
morphological changes in astrocytes and 
neurons, 484-488 
role in neurotransmitter cycles of brain, 
464-468 
animal studies, 468-471 
toxicity in humans, 471-477 
Amphibia 
muscle chloride channels in, properties of, 
658-673 
Analgesia 
stimulation-producing analgesia, 
behavioral aspects of, 129-131 
Angiotensin II 
see also Renin-angiotensin system 
biosynthesis and processing in brain, 
728-730 
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in brain, functional role of, 730-732 
blood pressure and heart rate, 730-732 
thirst, 732 
vasopressin and other hormone 
secretion, 732 
peripheral and central actions of, 727-728 
Animals, newborn 
calcium metabolism in, hormonal control 
of, 45-54 
mammals, dynamics of breathing in, 
187-243 
dynamic mechanical behavior, 217-228 
onset of breathing, mechanical aspects, 
191-203 
passive mechanical properties, 203-217 
Anoxia 
hypoxic encephalopathy, similarity with 
ammoniogenic encephalopathy, 
498-500 
Anus 
external sphincter, 944-949 
distribution of afferent neurons, 946 
motoneurons, 945-946 
phasic reflexes, 947-948 
rectosphincteral reflex, 948-949 
supraspinal structures involved in 
nervous control of sphincter, 949 
tone of external sphincter, 946-947 
vesicosphincteral reflexes, 949 
internal sphincter, 939-944 
extrinsic innervation, 940-943 
parasympathetic innervation, 940-942 
rectoanal inhibitory reflex, 943-944 
role of innervation in sphincter tone, 
942-943 
sympathetic innervation, 940 
vesicoanal reflexes, 944 
Aplysia: see Mollusca 
Arachidonic acid 
role in insulin secretion process, 1229-1234 
eicosanoids, 1232-1234 
regulation of arachidonic acid 
production, 1229-1230 
role of released arachidonic acid, 
1230-1232 
ARDS: see Respiratory distress syndrome, 
adult ; 
Aspartates 
malate-aspartate shuttle in brain, 
interference of excess ammonia with, 
494-498 
Association learning 
cellular analysis of, 329-439 
general introduction, 329-330 
goals of, 330-331 
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procedures for modifying behavior, 
332-335 

strategies for, 331-332 

survey of selected experimental 
preparations amenable to cellular 
studies, 
336-350 

cellular correlates and mechanisms of, 

351-419 

analysis of associative learning in 
Hermissenda, 374-382 

biochemical processes contributing to 


associative learning in Drosophila, 373 


cellular correlates of eye-blink 
conditioning in cat, 383-385 
cellular correlates of locust leg 
positioning, 382-383 
conditioned changes in synaptic 
transmission in motor cortex of cat, 
385-386 
correlates of classical conditioning in red 
nucleus of cat and role of 
morphological changes in learning and 
memory, 
387-389 
emerging general principles, 417-419 
long-term potentiation as possible 
mechanism for associative information 
storage, 389-403 
mechanisms for associative learning and 
associative neuronal modifications in 
Aplysia, 357-373 
neuronal models of associative learning, 
351-355 
other cellular correlates of conditioning, 
403-417 
subcellular systems for neuronal 
modifications, 355-357 
Astrocytes 
morphological changes induced by 
ammonia, 484-488 
ATP: see Adenosine triphosphate 
ATPase, Ca Mg: see Adenosine 
triphosphatase, calcium, magnesium 
Atrial natriuretic peptides: see Natriuretic 
peptides, atrial 
Autoregulation: see Homeostasis 
Azobenzenes 
photoisomerization of, 586-588 


Behavior 
behavioral aspects of stimulation- 
producing analgesia, 129-131 
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modification in cellular analysis of 
associative learning, 332-335 
classica! conditioning, 333-335 
operant conditioning, 335 
survey of selected experimental 
preparations amenable to cellular 
studies, 
336-350 
Beta cells: see Islands of Langerhans 
Birds 
muscle chloride channels in, properties of, 
673-675 
Blood circulation 
peptides and central neural regulation of, 
725-749 
peripheral and central actions of 
angiotensin II, 727-728 
Blood pressure 
effect of opioid analogues on, 734-737 
effect of substance P on, 742-743 
peptides and central neural regulation of, 
725-749 
functional role of brain angiotensin II, 
730-732 
peripheral and central actions of 
angiotensin II, 727-728 
Brain 
ammonia detoxification in, 460-464 
diffusion into CSF and blood, 460 
glutamate dehydrogenase, 462-463 
glutamine synthetase, 460-462 
other pathways, 463-464 
ammonia in, biochemistry and physiology 
of, 440-519 
interventions designed to lower ammonia 
levels in vivo, 501-503 
ammonia in, sources in, 446-459 
diffusion of ammonia from blood into 
brain, 447-452 
diffusion of ammonia from CSF into 
brain, 452 
endogenous sources of brain ammonia, 
452-459 
origin of blood ammonia, 446-447 
ammonia metabolism in, 
compartmentation of, 442-444 
angiotensin II biosynthesis and processing 
in, 728-730 
angiotensin I and II, 729-730 
angiotensin II receptors, 730 
converting enzyme, 729 
renin, 728-729 
renin substrate (angiotensinogen), 729 
angiotensin II in, functional role of, 
730-732 
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Brain (continued ) 
blood pressure and heart rate, 730-732 
thirst, 732 
vasopressin and other hormone 
secretion, 732 
cobalt metabolism in, 893 
control of pursuit eye movements in 
macaques, 797-857 
copper metabolism in, 860-874 
copper proteins, 862-868 
distribution, 860-862 
genetic studies, 872-874 
nutritional studies, 868-872 
distribution and localization of vasopressin 
in, 741-742 
distribution of opioid ligands and receptors 
in, 734 
function of vasopressin in, 742 
iodine metabolism in, 893-894 
iron metabolism in, 874-879 
distribution, 874-875 
heme and nonheme proteins, 875-876 
nutritional studies, 876-879 
manganese metabolism in, 879-884 
distribution, 879-881 
enzymatic functions, 881 
nutritional studies, 881-883 
pallid mice, 883-884 
metabolism in, functions of trace elements, 
858-901 
molybdenum metabolism in, 894 
neurotoxicity of ammonia, possible 
mechanisms, 477-501 
changes in blood-brain barrier 
morphology and carrier systems, 
477-479 
effect on electrophysiological properties, 
480-482 
effect on physiology of blood vessels and 
blood flow, 479-480 
interference with biochemical pathways, 
488-490 
interference with energy metabolism, 
490-501 
interference with neurotransmitter 
function, 482-484 
morphological changes in astrocytes and 
neurons, 484-488 
neurotransmitter cycles of, role of 
ammonia in, 464-468 
animal stvdies, 468-471 
toxicity in humans, 471-477 
selenium metabolism in, 884-887 
distribution and levels, 884-885 
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glutathione peroxidase, 885-886 
nutritional studies, 886-887 
stimulation of various structures inducing 
changes in colonic motility, 938-939 
structures involved in nervous control of 
external anal sphincter, 949 
zinc metabolism in, 887-892 
distribution and levels, 887-888 
genetic mutants, 892 
nutritional studies, 889-892 
zinc proteins, 889 
Brain diseases 
ammoniogenic and hypoxic 
encephalopathies, similarities between, 
498-500 
Brain stem 
role in control of pursuit eye movements in 
macaques, 826-842 
supraspinal modulation of spinal 
transmission of noxious messages, 
127-150 
behavioral aspects of stimulation- 
producing analgesia, 129-131 
electrophysiological and anatomical 
aspects of brain stem descending 
systems acting on spinal transmission 
of nociceptive information, 131-137 
functional significance of descending 
systems, 147-150 
pharmacology of descending systems, 
137-147 


Calcitonin 
role in control of calcium metabolism 
during reproductive cycle in mammals, 
1-66 
during lactation, 41-42 
in newborn animals and humans, 52-54 
mammary gland and milk, 44-45 
role in fetus, 29-32 
role in mother, 13-14 
role in placental transport of calcium 
and phosphorus, 22 
Calcium 
Ca**-activated K*-selective channels in 
pancreatic cells, 1059-1065 
Ca**-activated nonselective cation channels 
in pancreatic cells, 1056-1059 
Ca** and phosphoinositide breakdown in 
insulin secretion, 1216-1218 
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Ca** handling by organelles in insulin- 
secreting cells, 1192-1198 
endoplasmic reticulum, 1192-1195 
insulin-secretory granules, 1196-1197 
interaction between organelles, 
1197-1198 
mitochondria, 1195-1196 
Ca** metabolism by plasma membrane and 
beta-cell in insulin secretion process, 
1187-1192 
Ca** efflux, 1190-1192 
Ca?* influx and Ca®* channels, 1187-1189 
Ca** pump function of Ca?*-Mg**-ATPase 
of sarcoplasmic reticulum, computer 
modeling of, 244-284 
experimental and theoretical basis of 
present model, 247-254 
modeling of experimental data, 254-273 
predictions and implications of model, 
273-280 
previous modeling of Ca** pump, 245-247 
cellular Ca** stores in beta-cells, effect of 
secretagogues on, 1198-1201 
cytosolic Ca** concentration and insulin 
release, 1202-1206 
cytosolic Ca?* homeostasis and insulin 
secretion, 1187 
metabolism during reproductive cycle in 
mammals, hormonal control of, 1-66 
calcitonin, 5-6 
during lactation, 35-54 
during parturition, 34-35 
hormonal adjustments in mother, 9-14 
in fetus, 23-34 
in mother during pregnancy, 6-14 
in newborn animals and humans, 45-54 
in placenta, 14-23 
metabolic adjustments in mother, 6-8 
mineral transport across placenta, 14-23 
parathyroid hormone, 4-5 
vitamin D, 2-3 
photolabile calcium chelators, light-flash 
physiology of, 602-604 
plasma levels in fetus, 23-24 
regulation of chloride secretion by airway 
epithelia, 1156 
Calcium antagonists, exogenous: see 
Calcium channel blockers 
Calcium channel blockers 
light-flash physiology of, 604-608 
heart cells, 606-607 
neurons, 607-608 
Calcium channels: see Ion channels 
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Calcium magnesium ATPase: sec Adenosine 
triphosphatase, calcium, magnesium 
Calmodulin 
role in modulation of insulin secretion, 
1207-1208 
Catecholamines 
control of growth hormone secretion, 
1004-1016 
in primates, 1011-1016 
in subprimates, 1004-1011 
Cell communication 
in pancreatic cells, 1077-1081 
acinar cells, 1078-1080 
islet cells, 1080-1081 
Cell membrane 
ion transport systems in, dynamics of, 
1296-1331 
dynamics of proteins, 1297-1298 
ion channels and ion carriers, 1298-1314 
ion-driven cotransport, 1323-1326 
ion pumps, 1314-1323 
passive transport systems, 1298-1314 
Cells, cultured 
airway epithelia, transepithelial properties 
of, 1150-1152 
Central nervous system 
see also Brain; Spinal cord 
and peptides in regulation of blood 
circulation, 725-749 
angiotensin II, 727-732 
atrial natriuretic peptides, 744 
corticotropin-releasing factor, 744-745 
neuropeptide Y, 744 
opioids, 732-740 
other peptides with putative roles, 
743-745 
oxytocin, 743-744 
substance P, 742-743 
vasopressin, 741-742 
Cerebellum 
role in control of pursuit eye movements in 
macaques, 826-842 
Chelating agents 
photolabile calcium chelators, light-flash 
physiology of, 602-604 
Chemotaxis, leukocyte 
neutrophil chemotaxis, inositol-1,4,5- 
trisphosphate and diacylglycerol as 
signals in, 303-309 
neutrophil membrane receptors for 
chemoattractants, 289-296 
N-formy! peptide receptor, 289-294 
other chemotactic factor receptors, 
295-296 
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Chemotaxis, leukocyte (continued ) 
neutrophil receptors, coupling of G 
proteins to, 296-303 
Chest wall: see Thorax 
Chlorides 
chloride and sodium transport by same 
airway epithelial cells, 1152-1153 
entry into airway epithelia across 
basolateral membrane, 1159-1163 
identity of chloride cotransporter, 
1161-1163 
Na-dependent and electrically neutral 
chloride uptake, 1159-1161 
regulation of chloride entry, 1163 
exit from airway epithelia across apical 
membrane, 1163-1168 
apical membrane chloride channels, 
1164-1167 
electrically conductive chloride 
movement, 1163-1164 
regulation of chloride channels, 
1167-1168 
muscle chloride channels, 618-724 
early reports, 619-620 
future directions, 704-709 
glossary, 620-621 
mechanistic considerations, 700-704 
practical considerations in research 
studies, 621-638 
properties of channels in invertebrates, 
638-650 
properties of chanrels in vertebrates, 
650-700 : Ps 
secretion by airway epithelia, 1153-1157 
cellular model of, 1157-1158 
interaction between chloride secretion 
and sodium absorption, 1157 
regulation by cyclic AMP and calcium, 
1156 
regulation by endogenous 
prostaglandins, 1155-1156 
stimulation by neurohumoral agents, 
1153-1154 
Citric acid cycle 
in brain, interference of excess ammonia 
with, 491-494 
Cobalt 
metabolism in brain, 893 
Colon 
extrinsic innervation of, 919-939 
neuropeptides present in prevertebral 
ganglia and related nerves, 927-929 
neurotransmitters released by 
parasympathetic afferents and pelvic 
nerve afferents, 924-926 
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other neuronal peptides in or close to 
parasympathetic center, 926 

projections of brain stem on sacral 
parasympathetic center, 923-924 

sacral afferent nerve fibers, 921 

sacral parasympathetic innervation, 920 

structure of sacral parasympathetic 
center, 921-923 

sympathetic innervation, 926-927 

thoracolumbar afferent nerve pathways, 
927 

vagal afferent nerve fibers, 920 

vagal parasympathetic innervation, 
919-920 

lumbar innervation of, morphology, 

1336-1357 

anatomy of lumbar sympathetic outflow, 
1336-1338 

neuroeffector apparatus, 1353-1356 

postganglionic neurons, 1345-1353 

preganglionic neurons, 1338-1344 

visceral afferent fibers, 1356-1357 

motility of, extrinsic nervous control of, 

929-939 

motility changes induced by food intake, 
936-938 

motility changes induced by stimulation 
of various CNS structures, 938-939 

parasympathetic control, 929-933 

sympathetic control, 933-936 


Conditioning 


classical and operant, in cellular analysis 

of associative learning, 333-350 

associative modification of gill and 
siphon withdrawal in Aplysia, 340-341 

associative modification of phototactic 
behavior in Hermissenda, 341-342 

avoidance conditioning in 
Pleurobranchaea, 343-344 

conditioned modification of feeding 
behavior in Aplysia, 347-348 

conditioned motivational state in 
Aplysia, 344-345 

conditioning in corticorubrospinal 
system, 337-338 

conditioning in Drosophila, 345 

eye-blink conditioning in cat, 336-337 

food-avoidance conditioning in Limaz, 
343 

heart rate conditioning in pigeon, 337 

olfactory conditioning in neonatal rats, 
339-340 

operant conditioning of gill withdrawal 
in Aplysia, 349 
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operant conditioning of head waving in 
Aplysia, 348-349 
operant conditioning of leg position in 
arthropods, 346-347 
rabbit nictitating membrane response, 
336 
spinal reflexes, 338-339 
Copper 
metabolism in brain, 860-874 
copper proteins, 862-868 
distribution, 860-862 
genetic studies, 872-874 
nutritional studies, 868-872 
Corticotropin-releasing hormone 
growth hormone-inhibiting activity of, 
994-995 
role in central cardiovascular control, 
744-745 
Crustacea 
muscle chloride channels in, properties of, 
642-648 
Cyclic AMP: see Adenosine cyclic 
monophosphate 
Cyclic nucleotides: see Nucleotides 
Cystic fibrosis 
electrolyte transport by airway epithelia 
in, 1176-1178 
Cytoskeleton 


cytoskeletal activation in neutrophils, 
285-322 
initiation and regulation of skeletal 
activation, 309-313 


D 


Diacylglycerol 
as signal in neutrophil chemotaxis, 303-309 
role in insulin secretion process, 1223-1229 
diacylglycerol metabolism in beta-cell, 
1223-1226 
Disease resistance: see Immunity, natural 
Dopamine 
control of growth hormone secretion, 
1016-1019 


Eating 
food intake inducing changes in colonic 
motility, 936-938 
Electric stimulation 
of brain structures including changes in 
colonic motility, 938-939 
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of sympathetic innervation of pelvic 
viscera, effects of, 1357-1360 
Electrolytes 
transport by airway epithelia, 1143-1184 
transport by airway epithelia, cellular 
mechanisms of, 1157-1176 
apical membrane chloride exit, 1163-1168 
apical membrane sodium entry, 1174 
basolateral membrane chloride entry, 
1159-1163 
basolateral membrane potassium exit, 
1170-1173 
basolateral membrane sodium pump, 
1168-1170 
cellular model of chloride secretion and 
sodium absorption, 1157-1158 
comparison of airway epithelia and other 
secretory epithelia, 1175-1176 
paracellular pathway, 1174-1175 
transport by airway epithelia, 
pathophysiology of, 1176-1179 
cystic fibrosis, 1176-1178 
irritants and inflammation, 1178-1179 
transport by airway epithelia, regulation 
of, 1153-1157 
interaction between chloride secretion 
and sodium absorption, 1157 
neurchumoral agents that stimulate 
chloride secretion, 1153-1154 
regulation of chloride secretion by cyclic 
AMP and calcium, 1156 
regulation of chloride secretion by 
endogenous prostaglandins, 1155-1156 
regulation of sodium absorption, 
1156-1157 
Electrophysiology 
of pancreas, 1054-1116 
cell-to-cell communication, 1077-1081 
depolarization or hyperpolarization by 
stimulants in acinar cells, 1081-1082 
importance of electrogenic processes for 
acinar cell function, 1088-1091 
intracellular microelectrodes, 1055-1056 
ion channels in plasma membrane, 
1056-1071 
ion channels not yet characterized in 
detail, 1071 
membrane effects of stimulants in acinar 
cells, 1081-1088 
membrane effects of stimulants in islet 
cells, 1091-1107 
patch-clamp methods, 1056 
pump currents in plasma membrane, 
1071-1077 
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Emphysema, pulmonary: see Pulmonary 
emphysema 
Endoplasmic reticulum 
in insulin-secreting cells, Ca”* handling by, 
1192-1195 
Endorphins 
growth hormone-releasing activity of, 
998-1002 
Energy metabolism 
of brain, interference of excess ammonia 
with, 490-501 
interference with glycolysis and 
tricarboxylic acid cycle, 491-494 
interference with malate-aspartate 
shuttle, 494-498 
levels of brain energy metabolites, 491 
similarities between ammoniogenic and 
hypoxic encephalopathies, 498-500 
Erythrocytes 
erythron iron uptake, 552-553 
Erythropoiesis 
erythropoietic profiles in relation to body 
iron exchange, 553-554 
Extremities 
hindlimb lumbar sympathetic innervation, 
comparison with that to viscera, 
1387-1389 
Eye movements 
pursuit eye movements, neural control in 
macaques, 797-857 


F 


Fetus 
calcitonin metabolism and role in, 29-32 
effects of hormonal status of mother on, 
32-34 
parathyroid hormone metabolism and role 
in, 26-29 
plasma levels of calcium, phosphate, and 
magnesium in, 23-24 
vitamin D metabolism and role in, 24-26 
Fishes 
Electrophorus electroplaques, light-flash 
physiology of nicotinic receptors of, 
597-598 
muscle chloride channels in, properties of, 
650-658 
cyclostomes, 650 
elasmobranchs, 650-655 
teleosts, 655-658 


G 


G protein: see Guanine nucleotide regulatory 
protein 
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GABA 
control of growth hormone secretion, 
1024-1027 
Galanin 
growth hormone-releasing activity of, 
997-998 
Gastrointestinal motility 
colon motility, extrinsic nervous control of, 
929-939 
motility changes induced by food intake, 
936-938 
motility changes induced by stimulation 
of various CNS structures, 938-939 
parasympathetic control, 929-933 
sympathetic control, 933-936 
extrinsic nervous control of, 902-961 
small intestine motility, extrinsic nervous 
control of, 912-917 
functions of afferent nerve fibers, 917 
parasympathetic control, 913-914 
role of extrinsic nerves on 
spatiotemporal organization of 
motility, 916-917 
sympathetic control, 914-916 
Gastrointestinal system 
see also Colon; Intestine, small 
actions of somatostatin on, 991-992 
Genes 
preprotachykinin and kininogen genes, 
1117-1142 
alternative mRNA production and 
evolution of rat kininogen genes, 
1133-1135 
common evolutionary origin of 
preprotachykinin A and B genes, 1124 
mechanisms for alternative mRNA 
production of kininogen genes, 
1135-1138 
structural relationship between HMW 
and LMW kininogen mRNAs and their 
coding gene, 1128-1129 
structure and expression of 
preprotachykinin A gene, 1121-1123 
structures of preprotachykinin B 
mRNAs and their coding gene, 1123 
transcription initiation sites of rat 
kininogen genes, 1132-1133 
transferrin receptor gene, 536 
Glutamate dehydrogenase 
role in ammonia detoxification in brain, 
462-463 
Glutamine synthase 
role in ammonia detoxification in brain, 
460-462 
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Glutathione peroxidase 
metabolism in brain, role of selenium, 
885-886 
Glycolysis 
in brain, interference of excess ammonia 
with, 491-494 
Growth hormone: see Somatotropin 
Guanine nucleotide regulatory protein 
coupling to neutrophil receptors, 296-303 


H 


Heart catheterization 
in study of neutrophil distribution in 
vascular system, 1253-1255 
Heart rate 
functional role of brain angiotensin II in, 
730-732 
Hindlimb: see Extremities 
Hippocampus 
long-term potentiation in, possible 
mechanism for associative information 
storage, 389-400 
Histamine 
control of growth hormone secretion, 
1022-1023 
Homeostasis 
autoregulation of growth hormone 
secretion, 1027-1031 
cytosolic Ca** homeostasis and insulin 
secretion, 1187 
Hydroxytryptophan 
control of growth hormone secretion, 
1016-1019 
Hypothalamus 
somatostatin secretion from, 986-988 
Hypoxia: see Anoxia 


Tleocecal sphincter 
innervation and function of, 917-919 
Immunity, natural 
host resistance and role of transferrin, 
565-568 
Indoles 
indoleamines in control of growth hormone 
secretion, 1016-1019 
Infant, newborn 
calcium metabolism in, hormonal control 
of, 45-54 
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Inositol phosphates 
in insulin secretion process, 1220-1223 
effects of agonists on inositol phosphate 
production, 1220-1222 
inositol phosphate breakdown and 
phosphorylation, 1222-1223 
inositol-1,4,5-trisphosphate as signal in 
neutrophil chemotaxis, 303-309 
Insects 
Drosophila, biochemical processes 
contributing to associative learning in, 
373 
locust leg positioning, cellular correlates 
of, 382-383 
muscle chloride channels in, properties of, 
648-650 
Insulin 
secretion of, coupling mechanisms in, 
1185-1248 
arachidonic acid and its metabolites, 
1229-1234 
calmodulin and other Ca**-activated 
proteins, 1207-1208 
cytosolic Ca”* concentration and insulin 
release, 1202-1206 
cytosolic Ca®* homeostasis and insulin 
secretion, 1187 
diacylglycerol and protein kinase C, 
1223-1229 
effect of secretagogues on cellular Ca** 
stores, 1198-1201 
eicosanoids, 1232-1234 
handling of Ca** by organelles in insulin- 
secreting cells, 1192-1198 
inositol lipid metabolism, 1214-1220 
inositol phosphates, 1220-1223 
phospholipid metabolism and production 
of cellular messengers, 1213-1214 
plasma membrane and beta-cell Ca** 
metabolism, 1187-1192 
role of cyclic AMP in control of insulin 
release, 1208-1213 
Intercellular junctions 
in airway epithelia, 1146-1147 
Intestinal motility: see Gastrointestinal 
motility 
Intestine, small 
extrinsic innervation of, 905-912 
afferent innervation, 908-909 
org* nization of spinal and supraspinal 
centers, 909-912 
parasympathetic innervation, 905-906 
sympathetic innervation, 906-908 
motility of, extrinsic nervous control of, 
912-917 





1414 


Intestine, small (continued ) 

functions of afferent nerve fibers, 917 

role of extrinsic nerves on 
spatiotemporal organization of 
motility, 916-917 

parasympathetic control, 913-914 

sympathetic control, 914-916 


Invertebrates 


see also Crustacea; Insects; Mollusca 
muscle chloride channels in, properties of, 
638-650 
worms, 638-641 


Iodine 


metabolism in brain, 893-894 


Ion channels 


basolateral membrane potassium channels 
in airway epithelia, 1170-1171 
channel mechanism of ion pumps, 
1315-1317 
channel models with fixed barrier 
structure, 1299-1301 
channels with conformational substrates; 
barrier fluctuations 1301-1313 
carrierlike behavior of ionic channels, 
1307-1308 
coupling between fluxes of different ionic 
species, 1311-1312 
dependence of mean lifetimes on 
concentration and nature of 
permeating ion species, 1310-1311 
fast conformational transition: rate- 
theory analysis, 1302-1303 
fast conformational transitions: 
molecular dynamics simulations, 
1303-1305 
“hidden” conductance substates, 
1309-1310 
limiting case of a channel with discrete 
conductance states, 1308-1309 
nonequilibrium distribution of channel 
states, 1312-1313 
rectifying behavior of single-channel 
currents resulting from transitions 
between unresolved substates, 1310 
slow conformational transitions: two- 
state channel with single binding site, 
1305-1307 
time scale of conformational 
fluctuations, 1301-1302 
in pancreatic acinar cells, 1081-1088 
stimulant-evoked opening of ion 
channels in mouse and rat, 1086-1088 


stimulant-evoked opening of K* channels 


in pig and guinea pig, 1082-1086 
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in plasma membrane of pancreatic cells, 
1056-1071 
Ca?*-activated K*-selective channels, 
1059-1065 
Ca?*-activated nonselective cation 
channels, 1056-1059 
ion channels not yet characterized in 
detail, 1071 
nucleotide-regulated K* channels, 
1065-1070 
muscle chloride channels, 618-724 
early reports, 619-620 
future directions, 704-709 
glossary, 620-621 
mechanistic considerations, 700-704 
practical considerations in research 
studies, 621-638 
properties of channels in invertebrates, 
638-650 
properties of channels in vertebrates, 
650-700 
rate-theory analysis of ion movement 
through channels, 1299 
role of various channels in islet cell 
bioelectric activity, 1103-1107 
structural fluctuations and current noise of 
open channels, 1313-1314 
Ions 
transport systems in membranes, dynamics 
of, 1296-1331 
dynamics of proteins, 1297-1298 
ion channels and ion carriers, 1298-1314 
ion-driven cotransport, 1323-1326 
ion pumps, 1314-1323 
passive transport systems, 1298-1314 
Iron 
see also Transferrin 
abnormalities in plasma levels and 
transferrin saturation, 564-565 
hyperferremia, 564-565 
hypoferremia, 565 
body iron exchange, 547-556 
erythron iron uptake, 552-553 
erythropoietic profiles, 553-554 
ferrokinetics, 549-552 
pathways, 547-549 
regulation of iron supply, 554-556 
intracellular delivery by means of 
transferrin receptors, 542-547 
cell growth, 546-547 
intracellular cycle, 542-544 
intracellular effects of iron, 544-545 
lymphocyte transformation, 545-546 
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iron exchange behavior of mammalian 
transferrin, 530-532 
metabolism in brain, 874-879 
distribution, 874-875 
heme and nonheme proteins, 875-876 
nutritional studies, 876-879 
plasma levels, quantitation of, 556-565 
clinical measurements, 557-558 
decreased transferrin, 562-563 
increased transferrin, 561-562 
norma! values, 558-560 
pathciogical values, 560-561 
Islands of Langerhans 
Ca** metabolism in insulin secretion 
process, i1S7-1192 
Ca** efflux, 1190-1192 
Ca?* influx and Ca”* channels, 1187-1189 
cell-to-cell communication in, 1080-1081 
diacylglycerol metabolism in, 1223-1226 
membrane effects of stimulants in, 
1091-1107 
microelectrode studies, 1091-1097 
patch-clamp studies, 1097-1103 
role of various ion channels in islet cell 
bioelectric activity, 1103-1107 
Joints 


articular nociceptors, 78-79 


L 


Labor 
calcium metabolism and its hermonal 
control during, 34-35 
Lactation 
calcium metabolism in, hormonal control 
of, 35-54 
calcitonin, 41-42 
hormonal adjustments in mother, 38-43 
mammary gland and milk, 43-45 
metabolic adjustments in mother, 35-38 
newborn animals and humans, 45-54 
parathyroid hormone, 40-41 
vitamin D metabolites, 38-40 
LH-FSH releasing hormone 
growth hormone-releasing activity of, 
992-994 
Light 
light-flash physiology with synthetic 
photosensitive compounds, 583-617 
caged cyclic nucleotides, 592-597 
caged nucleoside triphosphates, 590-592 
calcium agonists, 608 
calcium antagonists, 604-608 
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muscarinic acetylcholine receptors, 
601-602 
nicotinic acetylcholine receptors, 597-600 
photochemical strategies, 585-590 
photoisomerization of azobenzenes and 
related molecules, 586-588 
photolabile calcium chelators, 602-604 
photolyzable esters, 588-590 
protons, 608-611 
Lung 
dynamic complicance in newborn 
mammals, 217-218 
margination of neutrophils in, 1258-1270 
mean lung volume in newborn mammals, 
control of 222-226 
neutrophil migration and phagocytosis in, 
1277-1280 
passive mechanical properties in newborn 
mammals, 203--206 
coupling between lung and chest wall, 
207-209 
Luteinizing hormone-releasing hormone: 
see LH-FSH releasing hormone 
Lymphocyte transformation 
transferrin role in, 545-546 


Magnesium 
plasma levels in fetus, 23-24 
Malates 
malate-aspartate shuttle in brain, 
interference of excess ammonia with, 
494-498 
Mammals 
see also Primates 
muscle chloride channels in, properties of, 
676-700 
neuropeptides with somatotropin-releasing 
and -inhibiting properties, 992-1002 
newborn mammals, dynamics of breathing 
in, 187-243 
dynamic mechanical behavior, 217-228 
onset of breathing, mechanical aspects, 
191-203 
passive mechanical properties, 203-217 
Mammary glands 
calcium metabolism during lactation, 
hormonal control of, 43-45 
Manganese 
metabolism in brain, 879-884 
distribution, 879-881 
enzymatic functions, 881 
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Manganese (continued ) 
nutri.ional studies, 881-883 
pallid mice, 883-884 
Melanocyte-stimulating hormones: see MSH 
Membrane channels: see Ion channels 
Membrane proteins 
membrane transport systems related to 
transferrin receptors, 541-542 
Milk 
calcium levels during lactation, hormonal 
control of, 43-45 
Mitochondria 
in insulin-secreting cells, Ca”* handling by, 
1195-1196 
Models, biological 
computer modeling of Ca?* pump function 
of Ca**-Mg?*-ATPase of sarcoplasmic 
reticulum, 244-284 
experimental and theoretical basis of 
present model, 247-254 
modeling of experimental data, 254-273 
predictions and implications of model, 
273-280 
previous modeling of Ca?* pump, 245-247 
of gas mixing and ventilation distribution 
in lung, 750-796 
compartmental analyses, 755-760 
convective distribution of air flow, 
783-789 
historical notes, 753-754 
mixed models incorporating dead space, 
755-758 
mixed models incorporating diffusion 
flows, 759-760 
mixed models incorporating sequential 
emptying, 758-759 
multi-branch-point models, 780-783 
pure phenomenological models or models 
of data, 755 
simultaneous convection and diffusion in 
symmetrical lung models, 764-773 
single branch-point models, 773-780 
studies of diffusion equalization in 
models of peripheral lung units, 
760-764 
Mollusca 
Aplysia, mechanisms for associative 
learning and associative neuronal 
modifications in, 357-373 
activity-dependent neuromodulation: a 
mechanism for associative plasticity, 
365-369 
generality of activity-dependent 
neuromodulation, 369 
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issues requiring further analysis, 
369-373 
neural circuit for defensive gill and 
siphon withdrawal reflex and 
mechanisms for habituation and 
sensitization, 357-362 
neural circuit for defensive tail 
withdrawal reflex and mechanisms of 
sensitization, 362-364 
Hermissenda, analysis of associative 
learning in, 374-382 
acquisition of associative neuronal 
modifications, 376-378 
cellular correlates, 374-375 
issues requiring further analysis, 
381-382 
relationship between membrane 
correlates in type B photoreceptors 
and behavior, 378-381 
muscle chloride channels in, properties of, 
641 
Molybdenum 
metabolism in brain, 894 
Motilin 
growth hormone-releasing activity of, 
997-998 
Motoneurons 
of external anal sphincter, 945-946 
MSH 
growth hormone-releasing activity, of, 
994-995 
Muscles 
chloride channels in, 18-724 
early reports, 619-620 
future directions, 704-709 
glossary, 620-621 
mechanistic considerations, 700-704 
practical considerations in research 
studies, 621-638 
properties of channels in invertebrates, 
638-650 
properties of channels in vertebrates, 
650-700 
cultured rat myoballs, light-flash 
physiology of nicotinic receptors of, 
598-600 
in light-flash physiology with caged 
nucleoside triphosphates, 590-591 
muscular nociceptors, 78-79 
Myocardium 
light-flash studies with caged cyclic 
nucleotides in, 595-596 
light-flash studies with calcium channel 
blockers in, 604-608 
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N 


Natriuretic peptides, atrial 
role in central cardiovascular control, 744 
Nervous system 
see also Central nervous system; 
Parasympathetic nervous system; 
Sympathetic nervous system 
actions of somatostatin on, 990-991 
Neural pathways 
see also Afferent pathways 
in inhibitory control of somatotropin 
secretion, 983-992 
somatostatin, 984-992 
in stimulatory control of somatotropin 
secretion, 967-983 
growth hormone-releasing hormone, 
969-983 
Neurons 
see also Motoneurons 
afferent neuron distribution to external 
anal sphincter, 946 
light-fiash studies with calcium channel 
blockers in, 607-608 
lumbar sympathetic neurons, physiological 
properties of, 1363-1387 
biophysical characteristics of 
postganglionic neurons, 1370-1374 
functional differentiation of 
preganglionic neurons, 1363-1369 
ganglionic transmission, 1374-1381 
neuroeffector transmission, 1381-1384 
reflex activation of postganglionic 
neurons, 1369-1370 
spinal organization of lumbar visceral 
outflow and pre- and postganglionic 
channels associated with different 
visceral organ systems, 1384-1387 
morphological changes induced by 
ammonia, 484-488 
neuronal models of associative learning, 
351-355 
Eccles postulate, 352-354 
Hebb postulate, 351-352 
heterosynaptic facilitation models, 354 
postsynaptic changes, 355 
relationship of classical conditioning 
models to operant conditioning, 355 
nociceptive afferents at spinal level, 
neurotransmitter release by, 88-93 
spinal neurons, effects of nociceptive 
stimuli on, 93-102 
functional significance of the 2 neuronal 
types, 99-102 
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nociceptive nonspecific neurons, 93-97 
nociceptive specific neurons, 97-99 
Neuropeptide Y 
growth hormone-inhibiting activity of, 997 
role in central cardiovascular control, 744 
Neuropeptides 
mammalian neuropeptides with 
somatotropin-releasing and -inhibiting 
properties, 992-1002 
endogenous opioid peptides, 998-1002 
motilin and galanin, 997-998 
neuropeptide Y and pancreatic 
polypeptides, 997 
substance P, neurotensin, 995-996 
thyrotropin-releasing hormone and 
luteinizing hormone-releasing 
hormone, 992-994 
vasoactive intestinal peptide and PHI, 
996-997 
vasopressin, corticotropin-releasing 
hormone and a-melanocyte- 
stimulating hormone, 994-995 
Neuroregulators 
control of growth hormone secretion, 
1002-1031 


acetylcholine, 1019-1022 
catecholamines in primates, 1011-1016 
catecholamines in subprimates, 


1004-1011 
GABA, 1024-1027 
general premises, 1002-1004 
histamine, 1022-1023 
indoleamines, 1016-1019 
neurotransmitter cycles of brain, role of 
ammonia in, 464-468 
animal studies, 468-471 
toxicity in humans, 471-477 
neurotransmitter function of brain, 
interference of ammonia with, 482-484 
release by nociceptive afferehts at spinal 
level, 88-93 
Neurotensin 
growth hormone-releasing activity of, 
995-996 
Neurotransmitters: see Neuroregulators 
Neutrophils 
chemotaxis of, inositol-1,4,5-trisphosphate 
and diacylglycerol as signals in, 
303-309 
distribution in vascular system, 1250-1270 
early studies, 1250-1253 
information provided by cardiac 
catheterization, 1253-1255 
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Neutrophils (continued ) 
information provided by use of 
radioisotopes, 1255-1258 
margination of neutrophils in lung, 
1258-1270 
membrane receptors for chemoattractants, 
289-296 
N-formy] peptide receptor, 289-294 
other chemotactic factor receptors, 
295-296 
neutrophil-induced tissue damage, 
1281-1287 
adult respiratory distress syndrome, 
1282-1285 
role of neutrophil in pathogenesis of 
emphysema, 1285-1287 
neutrophil kinetics and lung injury, 
1249-1295 
neutrophil receptors, coupling of G 
proteins to, 296-303 
structure and function of, 1270-1281 
control of neutrophil function, 1280-1281 
neutrophil adherence to microvessels, 
1275-1277 
neutrophil labeling procedures, 
1274-1275 
neutrophil migration and phagocytosis, 
1277-1280 
separation of neutrophils from whole 
blood, 1272-1274 
structure, 1271 
signal transduction and cyteskeletal 
activation in, 285-322 
initiation and regulation of skeletal 
activation, 309-313 
Nociception 
nociceptive messages, ascending tracts 
implicated in transmission of, 102-118 
postsynaptic dorsal column fibers 
(PSDCF), 115-116 
spinocervicothalamic tract (SCT), 
113-115 
spinoreticular tract, 109-113 
spinothalamic tract, 103-109 
nociceptive messages transmitted at spinal 
level, controls on, 118-150 
segmental controls, 119-127 
supraspinal modulation of spinal 
transmission of noxious messages, 
127-150 
peripheral mechanisms of, 69-85 
cutaneous nociceptors, 70-78 
mechanisms of nociceptor activation, 
81-85 
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muscular and articular nociceptors, 
78-79 
visceral nociceptors, 79-81 
spinal mechanisms of, 85-102 
afferent pathways and termination sites, 
85-88 
effects of nociceptive stimuli on spinal 
neurons, 93-102 
neurotransmitter release by nociceptive 
afferents at spinal level, 88-93 
Nociceptors 
cutaneous nociceptors, 70-78 
fibers activated by noxious chemical 
stimuli, 78 
fibers activated by noxious mechanical 
stimuli, 72-74 
fibers activated by noxious thermal 
stimuli, 74-78 
general considerations, 70-72 
muscular and articular nociceptors, 78-79 
visceral nociceptors, 79-81 
Nucleotides 
caged cyclic nucleotides, light-flash 
physiology with, 592-597 
heart muscle, 595-596 
initial experiments, 592-594 
newer derivatives, 594-595 
other tissues, 596-597 
caged nucleoside triphosphates, light-flash 
physiology with, 590-592 
active transport research, 591-592 
muscle research, 590-591 


oO 


Opiates, endogenous: see Endorphins 
Opioid peptides: see Endorphins 
Opioids 
central and peripheral actions of, 732-740 
brain distribution of opioid ligands and 
receptors, 734 
human studies of opioid agonists and 
antagonists, 739-740 
interaction of opioid peptides with other 
systems, 737-739 
opioid analogues and blood pressure, 
134-737 
Oxytocin 
role in central cardiovascular control, 
743-744 
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Pancreas 
see also Islands of Langerhans 
actions of somatostatin on, 991-992 
electrophysiology of, 1054-1116 
Ca**-activated K*-selective channels, 
1059-1065 
Ca?*-activated nonselective cation 
channels, 1056-1059 
cell-to-cell communication, 1077-1081 
depolarization or hyperpolarization by 
stimulants in acinar cells, 1081-1082 
importance of electrogenic processes for 
acinar cell function, 1088-1091 
intracellular microelectrodes, 1055-1056 
ion channels in plasma membrane, 
1056-1071 
ion channels not yet characterized in 
detail, 1071 
membrane effects of stimulants in acinar 
cells, 1081-1088 
membrane effects of stimulants in islet 
cells, 1091-1107 
Na*-amino acid cotransport, 1073-1077 
Na*-K* pump, 1072-1073 
nucleotide-regulated K* channels, 
1065-1070 
patch-clamp methods, 1056 
pump currents in plasma membrane, 
1071-1077 
stimulant-evoked opening of ion 
channels in mouse and rat, 1086-1088 
stimulant-evoked opening of K* channels 
in pig and guinea pig, 1082-1086 
Pancreatic polypeptide 
growth hormone-inhibiting activity of, 997 
Parasympathetic nervous system 
control of small intestine motility, 913-914 
innervation of colon, 919-926 
neurotransmitters released by 
parasympathetic afferents and pelvic 
nerve afferents, 924-926 
other neuronal peptides in or clase to 
parasympathetic center, 926 
projections of brain stem on sacral 
parasympathetic center, 923-924 
sacral afferent nerve fibers, 921 
sacral parasympathetic innervation, 920 
structure of sacral parasympathetic 
center, 921-923 
vagal afferent nerve fibers, 920 
vagal innervation, 919-920 
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innervation of internal anal sphincter, 
940-942 
innervation of small intestine, 905-906 
Parathyroid hormones 
role in control of calcium metabolism 
during reproductive cycle in mammals, 
1-66 
during lactation, 40-41 
in newborr animals and humans, 50-52 
role in fetus, 26-29 
r.'2 in mother, 10-13 
role in placental transport of calcium 
and phosphorus, 22 
Parturition: see Labor 
Pep*ide PHI 
growth hormone-releasing activity of, 
996-997 
Peptides 
see also Neuropeptides 
N-formy] peptide receptor on neutrophils, 
289-294 
regulation of blood circulation, 725-749 
angiotensin II, 727-732 
atrial natriuretic peptides, 744 
corticotropin-releasing factor, 744-745 
neuropeptide Y, 744 
opioids, 732-740 
other peptides with putative roles, 
743-745 
oxytocin, 743-744 
substance P, 742-743 
vasopressin, 741-742 
Peripheral nerves 
peripheral mechanisms of nociception, 
69-85 
cutaneous nociceptors, 70-78 
mechanisms of nociceptor activation, 
81-85 
muscular and articular nociceptors, 
78-79 
visceral nociceptors, 79-81 
Phagocytosis 
by neutrophils in lung, 1277-1280 
PHI: see Peptide PHI 
Phosphates 
plasma levels in fetus, 23-24 
Phospholipids 
inositol lipid metabolism in insulin 
secretion, 1214-1220 
Ca** and phosphoinositide breakdown, 
1216-1218 
cellular location of phosphoinositide 
breakdown, 1218-1219 
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Phospholipids (continued ) 
de novo synthesis of phosphoinositides, 
1219-1220 
effects of insulin secretagogues, 
1214-1215 
metabolism and production of cellular 
messengers in insulin secretion, 
1213-1214 
Phosphorus 
placental transport of, hormonal control of, 
21-23 
Phosphorus radioisotopes 
use in study of neutrophil distribution in 
vascular system, 1255-1258 
Photochemistry 
light-flash physiology with synthetic 
photosensitive compounds, 583-617 
caged cyclic nucleotides, 592-597 
caged nucleoside triphosphates, 590-592 
calcium agonists, 608 
calcium antagonists, 604-608 
muscarinic acetylcholine receptors, 
601-602 
nicotinic acetylcholine receptors, 597-600 
photochemical strategies, 585-590 
photoisomerization of azobenzenes and 
related molecules, 586-588 
photolabile calcium chelators, 602-604 
photolyzable esters, 588-590 
protons, 608-611 
Physiology 
American Physiological Society in its 
centenary year, 325-328 
Pituitary gland 
effects of somatostatin on, 988-990 
Placenta 
calcium transport across, 14-19 
placental transfer of hormones and 
placenta as target organ and site of 
production of vitamin D metabolites, 
19-21 
transport of calcium and phosphrous 
hormonal control of, 21-23 
effects of vitamin D metabolites, 21-22 
role of calcitonin, 22 
role of parathyroid hormone, 22 
role of prolactin, 22-23 
Potassium 
exit from airway epithelia across 
basolateral membrane, 1170-1173 
basolateral membrane potassium 
channels, 1170-1171 
electrically conductive potassium 
movement, 11706 
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regulation of basolateral potassium 
permeability, 1171-1173 
Na*-K* pump in pancreatic cells, 1072-1073 
Potassium channels: see Ion channels 
Pregnancy 
calcium metabolism in, hormonal control 
of, 6-34 
calcitonin role in mother, 13-14 
hormonal adjustments in mother, 9-14 
metabolic adjustments in mother, 6-8 
mineral transport across placenta, 14-23 
parathyroid hormone role in mother, 
10-13 
vitamin D metabolites in mother, 9-10 
effects of hormonal status of mother on 
fetus, 32-34 
Preprotachykinin: see Substance P 
Primates 
catecholamine control of growth hormone 
secretion in, 1011-1016 
pursuit eye movements in, neural control 
of, 797-857 
Prolactin 
role in placental transport of calcium and 
phosphorus, 22-23 
Prostaglandins 
endogenous prostaglandins, regulation of 
chloride secretion by airway epithelia, 
1155-1156 
Protein kinase C 
role in insulin secretion process, 1226-1229 
Proteins 
dynamics of, 1297-1298 
Protons 
in light-flash research with synthetic 
photosensitive compounds, 608-611 
Pulmonary emphysema 
pathogenesis of, role of neutrophil in, 
1285-1287 


R 


Receptors, immunologic 
neutrophil membrane receptors for 
chemoattractants, 289-296 
N-formy] peptide receptor, 289-294 
other chemotactic factor receptors, 
295-296 
Receptors, muscarinic 
light-flash physiology of, 601-602 
Receptors, nicotinic 
light-flash physiology of, 597-600 
cultured rat myoballs, 598-600 
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Electrophorus electroplaques, 597-598 
future directions, 600 
Receptors, transferrin 
biochemistry of, 536-538 
biosynthesis and catabolism of, 538-539 
cellular regulation of, 540-541 
chemical isolation of, 535-536 
identification of, 533-535 
in body iron exchange, 547-556 
erythron iron uptake, 552-553 
erythropoietic profiles, 553-554 
ferrokinetics, 549-552 
pathways, 547-549 
regulation of iron supply, 554-556 
in intracellular iron delivery, 542-547 
cell growth, 546-547 
intracellular cycle, 542-544 
intracellular effects of iron, 544-545 
lymphocyte transformation, 545-546 
related membrane transport systems, 
541-542 
tissue distribution, 539-540 
transferrin receptor gene, 536 
Rectum 
see also Anus 
rectosphincteral reflex, 948-949 
Reflex 
external anal sphincter reflexes, 947-949 
rectosphincteral reflex, 948-949 
vesicosphincteral reflexes, 949 
internal anal sphincter reflexes, 943-944 
rectoanal inhibitory reflex, 943-944 
vesicoanal reflexes, 944 
reflex activation of lumbar sympathetic 
postganglionic neurons, 1369-1370 
refiex responses evoked in viscera and in 
sympathetic nerves by afferent stimuli, 
1360-1362 
Renin-angiotensin system 
angiotensin II biosynthesis and processing 
in brain, 728-730 
angiotensin I and II, 729-730 
angiotensin II receptors, 730 
converting enzyme, 729 
renin, 728-729 
renin substrate (angiotensinogen), 729 
Reptiles 
muscle chloride channels in, properties of, 
673 
Respiration 
see also Airway resistance 
dynamics in newborn mammals, 187-243 
gas mixing and ventilation distribution in 
lung, theoretical studies, 750-796 
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compartmental analyses, 755-760 
convective distribution of air flow, 
783-789 
historical notes, 753-754 
mixed models incorporating dead space, 
755-758 
mixed models incorporating diffusion 
flows, 759-760 
mixed models incorporating sequential 
emptying, 758-759 
multi-branch-point models, 780-783 
pure phenomenological models or models 
of data, 755 
simultaneous convection and diffusion in 
symmetrical lung models, 764-773 
single branch-point models, 773-780 
studies of diffusion equalization in 
models of peripheral lung units, 
760-764 
glossary of terms and units, 190-191 
onset of breathing in newborn mammals, 
mechanical aspects, 191-203 
before first breath, 191-193 
first breath, 194-198 
first hours after birth, 198-202 
Respiratory distress syndrome, adult 
etiology and pathogenesis of, 1282-1285 
Respiratory system 
see also Airway epithelia; Lung; Trachea 
dynamic mechanical behavior in newborn 
mammals, 217-228 
control of mean lung volume, 222-226 
dynamic lung compliance, 217-218 
dynamic performance of chest, 218-221 
“effective” respiratory mechanics, 
226-228 
passive mechanical properties in newborn 
mammals, 203-217 
chest wall, 206-207 
coupling between lung and chest wall, 
207-209 
lower airways, 215-217 
lung, 203-206 
resistive characteristics, 209-215 
Reticular formation 
spinoreticular tract, implication in 
transmission of nociceptive messages, 
109-113 
bulbopontine component, 110-112 
mesencephalic component, 112-113 
RNA, messenger 
alternative mRNA production and 
evolution of rat kininogen genes, 
1133-1135 
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RNA, messenger (continued ) 


alternative mRNA production of kininogen 


genes, mechanisms for, 1135-1138 
HMW and LMW kininogen mRNAs, 


structural relationship between them 


and their coding gene, 1128-1129 
preprotachykinin B mRNAs, structures 
and coding gene of, 1122 
Ss 


Sarcoplasmic reticulum 


Ca** pump function of Ca?*-Mg?*-ATPase 


of, computer modeling of, 244-284 
experimental and theoretical basis of 
preset model, 247-254 


modeling of experimental data, 254-273 


predictions and implications of model, 
273-280 


previous modeling of Ca”* pump, 245-247 


Selenium 
metabolism in brain, 34-887 
distribution and levels, 884-885 
glutathione peroxidase, 885-886 
nutritional studies, 886-887 
Skin 
nociceptors in, 70-78 
fibers activated by noxious chemical 
stimuli, 78 
fibers activated by noxious mechanical 
stimuli, 72-74 
fibers activated by noxious thermal 
stimuli, 74-78 
general considerations, 70-72 
Societies, scientific 
American Physiological Society in its 
centenary year, 325-328 
Sodium 
absorption by airway epithelia and 
chloride secretion, interaction 
between, 1157 
absorption by airway epithelia, cellular 
model of, 1157-1158 


absorption by airway epithelia, regulation 


of, 1156-1157 
and chloride transport by same airway 
epithelial cells, 1152-1153 


apical membrane sodium entry in airway 


epithelia, 1174 
basolateral membrane sodium pump in 
airway epithelia, 1168-1170 


Na*-amino acid cotransport in pancreatic 


cells, 1073-1077 


Na*-K* pump in pancreatic cells, 1072-1073 


Somatostatin 
role in inhibitory control of somatotropin 
secretion, 983-992 
actions on nervous system, 990-991 
actions on pancreas and gastrointestinal 
tract, 991-992 
other actions, 992 
pituitary effects, 988-990 
secretion from hypothalamus, 986-988 
Somatotropin 
secretion of, autoregulation of, 1027-1031 
secretion of, neural control of, 962-1053 
neural pathways involved in inhibitory 
control of secretion, 983-992 
neural pathways involved in stimulatory 
control of secretion, 967-983 
secretion of, neurotransmitter control of, 
1002-1031 
acetylcholine, 1019-1022 
catecholamines in primates, 1011-1016 
catecholamines in subprimates, 
1004-1011 
GABA, 1024-1027 
general premises, 1002-1004 
histamine, 1022-1023 
indoleamines, 1016-1019 
secretion pattern in different animal 
species, 963-967 
somatotropin-releasing and -inhibiting 
mammalian neuropeptides, 992-1002 
endogenous opioid peptides, 998-1002 
motilin and galanin, 997-998 
neuropeptide Y and pancreatic 
polypeptides, 997 
substance P, neurotensin, 995-996 
thyrotropin-releasing hormone and 
luteinizing hormone-releasing 
hormone, 992-994 
vasoactive intestinal peptide and PHI, 
996-997 
vasopressin, corticotropin-releasing 
hormone and a-melanocyte- 
stimulating hormone, 994-995 


Somatotropin-releasing hormone 


role in stimulatory control of somatotropin 
secretion, 969-983 
distribution, 977-981 
extrapituitary effects, 982-983 
in vitro studies, 976-977 
in vivo studies, 973-976 
mechanism of action, 981-982 


Spinal cord 


see also Spinothalamic tracts 
ascending tracts implicated in 
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transmission of nociceptive messages, 
102-118 
postsynaptic dorsal column fibers 
(PSDCF), 115-116 
spinocervicothalamic tract (SCT), 
113-115 
spinoreticular tract, 109-113 
spinothalamic tract, 103-109 
lumbar and sacral visceral outflows, 
comparison of, 1389-1391 
lumbar innervation of colon and pelvic 
organs, morphology of, 1336-1357 
anatomy of lumbar sympathetic outflow, 
1336-1338 
neuroeffector apparatus, 1353-1356 
postganglionic neurons, 1345-1353 
preganglionic neurons, 1338-1344 
visceral afferent fibers, 1356-1357 
lumbar outflow to distal colon and pelvic 
organs, organization of, 1332-1404 
lumbar sympathetic neurons, physiological 
properties of, 1363-1387 
biophysical characteristics of 
postganglionic neurons, 1370-1374 
functional differentiation of 
preganglionic neurons, 1363-1369 
ganglionic transmission, 1374-1381 
neuroeffector transmission, 1381-1384 
reflex activation of postganglionic 
neurons, 1369-1370 
spinal organization of lumbar visceral 
outflow and pre- and postganglionic 
channels associated with different 
visceral organ systems, 1384-1387 
lumbar sympathetic outflow to viscera, 
comparison with that to hindlimb, 
1387-1389 
lumbar sympathetic pathway to pelvic 
viscera, functional analysis of 
1357-1363 
effects of electrical stimulation and 
interruption of sympathetic supply, 
1357-1360 
functional interpretation of experiments 
involving whole nerve recording and 
stimulation and recording of organ 
motility, 1362-1363 
reflex responses evoked in viscera and in 
sympathetic nerves by afferent stimuli, 
1360-1362 
spinal level transmission of nociceptive 
messages, controls on, 118-150 
segmental controls, 119-127 
supraspinal modulation of spinal 


INDEX TO VOLUME 67 


1423 


transmission of noxious messages, 
127-150 
spinal mechanisms of nociception, 85-102 
afferent pathways and termination sites, 
85-88 
effects of nociceptive stimuli on spinal 
neurons, 93-102 
neurotransmitter release by nociceptive 
afferents at spinal level, 88-93 
Spinothalamic tracts 
implication in transmission of nociceptive 
messages, 103-109 
functional considerations, 107-109 
location of neurons of origin, 104-106 
methodological considerations, 103-104 
thalamic projection sites, 109 
trajectory of STT axons, 106-107 
spinocervicothalamic tract (SCT), 
implication in transmission of 
nociceptive messages, 113-115 
Substance P 
effect on blood pressure, 742-743 
growth hormone-releasing activity of, 
995-996 
preprotachykinin and kininogen of, their 
structures, gene organizations, and 
regulation, 1117-1142 
alternative mRNA production and 
evo! . ‘on of rat kininogen genes, 
113. 1135 
common evolutionary origin of 
preprotachykinin A and B genes, 1124 
generation of molecular diversity in 
mammalian tachykinin system, 
1126-1127 
mammalian tachykinin receptors, 
1124-1126 
mechanisms for alternative mRNA 
production of kininogen genes, 
1135-1138 
multifunctional property of kininogens, 
1131-1132 
pharmacological properties of 
mammalian tachykinins, 1119-1121 
profile of substance P, 1118-1119 
profiles of bradykinin and kininogens, 
1127-1128 
relationship of kininogens with a,-major 
acute phase protein and cysteine 
proteinase inhibitor, 1129-1131 
structural relationship between HMW 
and LMW kininogen mRNAs and their 
coding gene, 1128-1129 
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Substance P (continued ) 
structure and expression of 
preprotachykinin A gene, 1121-1123 
structures of preprotachykinin A, 1119 
structures of preprotachykinin B 
mRNAs and their coding gene, 1123 
transcription initiation sites of rat 
kininogen genes, 1132-1133 
Sympathetic nervous system 
control of small intestine motility, 914-916 
innervation of colon, 926-927 
innervation of internal anal sphincter, 940 
innervation of small intestine, 906-908 
lumbar and sacral visceral outflows, 
comparison of, 1389-1391 
lumbar innervation of colon and pelvic 
organs, morphology of, 1336-1357 
lumbar outflow, 1336-1338 
neuroeffector apparatus, 1353-1356 
postganglionic neurons, 1345-1353 
preganglionic neurons, 1338-1344 
visceral afferent fibers, 1356-1357 
lumbar neurons, physiological properties 
of, 1363-1387 
biophysical characteristics of 
postganglionic neurons, 1370-1374 
functional differentiation of 
preganglionic neurons, 1363-1369 
ganglionic transmission, 1374-1381 
neuroeffector transmission, 1381-1384 
reflex activation of postganglionic 
neurons, 1369-1370 
spinal organization of lumbar visceral 
outflow and pre- and postganglionic 
channels associated with different 
visceral organ systems, 1384-1387 
lumbar outflow to viscera, comparison with 
that to hindlimb, 1387-1389 
lumbar pathway to pelvic viscera, 
functional analysis of, 1357-1363 
effects of electrical stimulation and 
interruption of sympathetic supply, 
1357-1360 
functional interpretation of experiments 
involving whole nerve recording and 
stimulation and recording of organ 
motility, 1362-1363 
reflex responses evoked in viscera and in 
sympathetic nerves by afferent stimuli, 
1360-1362 
Synaptic receptors 
tachykinin receptors in mammals, 
1124-1126 
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Synaptic transmission 
long-term potentiation as possible 
mechanism for associative information 
storage, 389-403 
behavioral role of LTP, 402-403 
LTP in nonhippocampal structures, 
400-402 
mechanisms of LTP in hippocampus, 
389-400 


Tachykinins 
see also Substance P 
mammalian tachykinin receptors, 
1124-1126 
mammalian tachykinin system, generation 
of molecular diversity in, 1126-1127 
mammalian tachykinins, pharmacological 
properties of, 1119-1121 
Thirst 
functional role of brain angiotensin II in, 
732 
Thorax 
chest wall in newborn mammals, passive 
mechanical properties of, 206-207 
coupling between lung and chest wall, 
207-209 
dynamic performance of chest in newborn 
mammals, 218-221 
Thyrocalcitonin: see Calcitonin 
Thyrotropin-releasing hormone 
growth hormone-releasing activity of, 
992-994 
Trace elements 
see also Cobalt; Copper; Iodine; Iron; 
Magnesium; Manganese; Molybdenum, 
Selenium; Zinc 
functions in brain metabolism, 858-901 
Trachea 
transepithelial properties in dog, 1149-1150 
Transcription, genetic 
transcription initiation sites of rat 
kininogen genes, 1132-1133 
Transferrin 
see also Receptors, transferrin 
abnormalities in plasma iron concentration 
and transferrin saturation, 564-565 
hyperferremia, 564-565 
hypoferremia, 565 
decreased body levels, 562-563 
genetics of, 527-528 
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increased plasma levels, 561-562 

in mammals, iron exchange behavior of, 
530-532 

isolation and chemistry of, 523-527 

production, distribution, and metabolism 
of, 528-530 

role in host resistance, 565-568 


U 


Urinary bladder 
vesicoanal reflexes, 944 
vesicosphincteral reflexes, 949 


Vv 


Vasoactive intestinal peptide 
growth hormone-releasing activity of, 
996-997 
Vasopressin 
distribution and localization in brain, 
741-742 
function in brain, 742 
growth hormone-releasing activity of, 
994-995 
peripheral and central roles of, 741-742 
secretion of, function role of brain 
angiotensin II in, 732 
Vertebrates 
see also Amphibia; Birds; Fishes; 
Mammals; Reptiles 
muscle chloride channels in, properties of, 
650-700 
Viscera 
different visceral systems, spinal 
organization of lumbar outflow and 
pre-and postganglionic channels 
associated with, 1384-1387 
innervation of, 1333-1335 
anatomic arrangement of, 1333-1334 
functional organization of, 1334-1335 


INDEX TO VOLUME 67 


1425 


lumbar and sacral outflows to, comparison 
of, 1387-1391 
lumbar sympaiietic outflow to, comparison 
with that to hindlimb, 1387-1389 
nociceptors in, 79-81 
pelvic viscera, functional analysis of 
lumbar sympathetic pathway to, 
1357-1363 
effects of electrical stimulation and 
interruption of sympathetic supply, 
1357-1360 
functional interpretation of experiments 
involving whole nerve recording and 
stimulation and recording of organ 
motility, 1362-1363 
reflex responses evoked in viscera and in 
sympathetic nerves by afferent stimuli, 
1360-1362 
Vitamin D 
role in control of caleciam metabolism 
during reproductive cycle in mammals, 
1-66 
during lactation, 38-40 
in fetus, 24-26 
mammary gland and milk, 43-44 
vitamin D metabolites in mother during 
pregnancy, 9-10 
vitamin D metabolites in newborn 
animals and humans, 46-50 
vitamin D metabolites, role in placental 
transport of calcium and phosphrous, 
21-22 


Zinc 
metabolism in brain, 887-892 
distribution and levels, 387-888 
genetic mutants, 892 
nutritional studies, 889-892 
zinc proteins, 889 





